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1D Generalized Dirac equation

and : any two of the three 2x2 Pauli matrices
. ow

E—V(x)[ IV +ihvpa— — Bo(x)¥ =0
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electrostatic potential scalar field / position-dependent mass

(E=V )2 — m?uz
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0.30t /v

Polyacetylene

Dimerization/ Kekule

TB results

Two Domains
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DKP Results: Triangle/ armchair
mo = 0 mo = 0.02t /vz
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DKP Results: Hexagon/ zigzag

TB results

M = 42.06t /v

M, = (2.10t/-£:§) nonrelativistic behavior similar
to the 1D quantum ring in the
reczag trigonal flake




1D Generalized Dirac equation

and : any two of the three 2x2 Pauli matrices fermion
. oW

E—V(x)[ IV +ihvpa— — Bo(x)¥ =0
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electrostatic potential

Yukawa coupling
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double well
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. P constant mass

Dirac fermion

kink soliton/ | |
fermionic soliton Kink soliton

dr{x) = ( tanh ( "l,"ll (x

fermionic soliton (Dirac eq.)

W(r) o ( exp (— |||J op(z')dx") )




1) The provides a unifying
Interpretation of the tight-binding spectra (as a function of B) of planar
graphene rings

2) The spectra are sensitive to the of the rings.

3) In the DKP, the topology is captured by general,
, beyond the massless Dirac-Weyl fermion

4) A establishes rich analogies with
, €.9., fermionic solitons, mass generation, nonrelativistic behavior
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